Abstract
The dispersion relation for RCP(+) and LCP(-) transverse current modes in 3 He-B is given by [1] ω q ± v f 2 = Λ n + Λ s ω 2 (ω + iΓ) 2 − Ω 2 ± (T, ω, H)
, (1) with Λ n = 75 ρ s (ω, T ). The restoring forces are provided by quasiparticle excitations (∼ ρ n ), and pair excitations (∼ ρ s ), with ρ s + ρ n = 1. The condensate term dominates at low temperature (ρ s ≃ 1), and is anomalously large when the sound frequency is near a resonant frequency of the J = 2 − , M = ±1 collective modes, i.e. when
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The frequencies of the M = ±1 modes include the Zeeman splitting,
where ω isq (T ) is the frequency of the J = 2 − modes in zero field, g(T ) is the g-factor for the J = 2 − modes and ω L (H, T ) = γ eff H is the effective Larmor frequency that determines the linear Zeeman splitting of the J = 2 multiplets [3] .
Consider a linearly polarized transverse current excitation with frequency ω propagating in the zdirection. The RCP and LCP modes propagate in the bulk with different phase velocities,
whereê ± = (x ± iŷ)/ √ 2 are the polarization vectors for RCP and LCP current modes. The rePreprint submitted to Physica Bsponse corresponds to a pure Faraday rotation of the polarization if the phase velocities are real, which is the case at very low temperatures (T ≪ T c ) and frequencies above the collective mode resonances (|ω − Ω ± (T )| ≫ Γ). The transverse wave propagates with the average phase velocity,c = 2ω/(q + + q − ), while the polarization rotates with a spatial period, Λ H (ω, T ) = 4π/|q + − q − |.
Near the M = +1 mode crossing (ω = Ω + (T + )) the temperature dependence of the Faraday rotation period is dominated by q + (T ) ≃ q f s(T /T + − 1), where q f = ω/v f and s ≡ 2|Ω 
The field dependence is determined by the field scale, B + ≡ Λ s Ω + /4 g γ eff , where γ eff , is the effective gyromagnetic ratio. Thus, near the mode crossing the Faraday rotation period simplifies to
where λ f = 4πv f /Ω + , α = s (T /T + − 1), and β = H/B + . Except for temperatures very close to the collective mode resonance or for very low fields; i.e. for s(T /T + − 1) > H/B + , Λ H scales inversely with H and as the square root of the reduced temperature,
(m * /m − 1)ρ s /ρ is determined by the effective mass, superfluid density, gyromagnetic ratio, Landé g-factor for the modes, and the slope of the collective mode frequency, which is approximately ξ Ω = 8|Ω
Recent experimental measurements of the Faraday rotation angle [2] confirm this scaling behavior. A quantitative comparison between the theory and experimental measurements of the Faraday rotation period as a function of temperature, pressure and field can be made on the basis of Eq. 5. [3] , the mode data, T + /T c and ω, and the gyromagnetic ratio for 3 He. The calculated parameters that enter Eq. 5 are the effective Larmor frequency, ω L = γ eff H, the condensate response, ρ s (ω, T + ) and the slope of the mode frequency, |Ω ′ + |T + . The remaining open parameter is the Landé g-factor which determines the vertical scale for Λ H ; the fit to the data gives g = 0.02 ± 0.002, which is in agreement with theoretical calculations of the g-factor that include attractive f-wave pairing correlations in 3 He-B [4] .
